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Fig. 1. Immunostaining for EZH2 shows high expression in normal gastric
mucosa (upper left of A), intestinal type (lower right of A) and diffuse

type (B) of gastric adenocarcinoma.

Fig. 2. Immunostaining for pl6 shows focal positive in normal gastric mucosa
(right of A) and negative (left of A) or positive (B) in gastric

adenocarcinoma.
Fig. 3. Immunostaining for Ki-67 shows focal positive in normal gastric mucosa

(right of A) and positive (score 3, left of A and B) in gastric

adenocarcinoma.
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ABSTRACT

Significance of EZH2, pl6 and Ki-67 Expression in
Gastric Adenocarcinoma

Choe, Myoung Ja
Advisor : Prof. Lee, Mi Ja
Department of Medicine,

Graduate School of Chosun University

Background: At the molecular level, gastric tumors arise from multiple genetic
and epigenetic alterations that involve oncogenes, tumor suppressor genes, cell
cycle regulators, cell adhesion molecules and DNA repair genes. The enhancer
of zeste homolog 2 (EZH2), a member of the polycomb group of protein, plays
an important role in cell proliferation and cell cycle regulation. EZH2 was
overexpressed In aggressive forms of prostate, breast, bladder and endometrial
cancers. pl6 gene is implicated in pathogenesis of many human tumors and
even in regulation of normal cellular growth, together with tyrosine kinases and
tumor transforming growth factors. This study aimed to evaluate the
clinicopathologic significance of the expression of three proteins, EZH2 (tissue
development and differentiation), pl6 (crucial to cell-cycle control) and Ki-67 in
patients with gastric adenocarcinoma. Methods: The expression patterns were
examined by immunohistochemistry in 115 patients. The results were compared
with both clinicopathologic factors (age, sex, Lauren classification type,
histologic grade, tumor size, pT category, lymph node metastasis and stage) and
the overall survival. Results: The expression of EZH2, pl6 and Ki-67 was not

correlated with any clinicopathologic factors. High expression of EZH2 was



significantly  correlated with score of Ki-67 expression in  gastric
adenocarcinoma. Multivariate analysis showed that tumor location, histologic
grade, pT, pN and loss of pl6 expression had a significant correlation with
survival. Conclusion: These results demonstrated that correlation between loss
of pl6 expression, tumor location, histologic grade and pT, and survival was
found. Therefore pl6 expression may be an additional prognostic marker, and
provides useful information for survival in gastric cancer patients. The
siginificance of relationship between EZH2 and Ki-67 expression will be needed

to determine by additional research in future.

Key Words : Gastric adenocarcinoma, EZH2, pl6, Ki-67, Survival
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Table 1. Primary antibodies used in this study

Antibody Dilution Type Source

EZH?2 1:200 polyclonal Invitrogen coporation, CA
pl6 1:200 polyclonal Ventana Medical, Arizona
Ki-67 1:100 monoclonal Ventana Medical, Arizona




Table 2. Correlation between EZH?2 expression and clinicopathologic parameters

in gastric adenocarcinoma

EZH?2 expression

Total Low High
(n=115)  (=58)  (a=5n) P VAMe

Age (yr) < 60 52 20 32 0.02:
> 60 63 38 25

Sex Male 74 39 35 0.51
Female 41 19 22

Lauren type intestinal 55 22 33 0.07
diffuse 44 25 19
mixed 16 11 5

Location upper third 10 3 7 0.27
middle third 45 24 21
lower third 50 24 26
entire 10 8 2

Histologic grade  well 6 4 2 0.18
moderately 47 19 28
poorly 62 35 27

Tumor size (cm) < 5 72 37 35 0.28
> 5 43 19 24

Depth of invasion pTl1 29 13 16 0.62
pT2 19 12 7
pT3 34 16 18
pT4 33 17 16

LN metastasis pNO 44 21 23 0.93
pN1 (1-2) 19 9 10
pN2 (3-6) 26 14 12
pN3 (= 7) 26 14 12

Stage I 38 20 18 0.64
II 26 11 15
111 51 27 24

Low : <509 of cancer cells, High : >50% of cancer cells and intense

* p > 0.05



Table 3. Correlation between pl6 expression and clinicopathologic factors

in gastric adenocarcinoma

pl6 expression

Total

negative

positive

(n=115)  (m=45) (=70 PV

Age (yr) < 60 52 19 33 0.60
> 60 63 26 37

Sex Male 74 29 45 0.99
Female 41 16 25

Lauren type intestinal 55 18 37 0.31
diffuse 44 21 23
mixed 16 6 10

Location upper third 10 3 7 0.80
middle third 45 18 27
lower third 50 20 30
entire 10 4 6

Histologic grade  well 6 4 2 0.21
moderately 47 15 32
poorly 62 26 36

Tumor size (cm) < 5 72 24 48 0.22
> 5 43 23 20

Depth of invasion pT1 29 9 20 0.71
pT2 19 9 10
pT3 34 14 20
pT4 33 13 20

LN metastasis pNO 44 15 29 0.31
pNI1 (1-2) 19 5 14
pN2 (3-6) 26 13 13
pN3 (= 7) 26 12 14

Stage I 38 13 25 0.50
II 26 9 17
111 51 23 28




Table 4. Correlation between Ki-67 expression and clinicopathologic factors

in gastric adenocarcinoma

Score of Ki-67 expression

Total 0 1 2 3
(-115) (n=1) (1=21) (n=39) (n=54) © VAU

Age (yr) < 60 52 0 7 22 23 0.25
> 60 63 1 14 17 31

Sex Male 41 1 8 15 17 0.49
Female 74 0 13 24 37

Lauren type intestinal 55 0 9 16 30 0.49
diffuse 44 1 10 15 18
mixed 16 0 2 8 6

Location upper third 10 0 3 1 6 0.69
middle third 45 1 7 17 20
lower third 50 0 9 18 23
entire 8 0 2 1 5

Histologic grade  well 6 0 2 2 2 0.92
moderately 47 0 9 16 22
poorly 62 1 10 21 30

Tumor size (cm) < 5 72 0 14 22 36 0.97
>5 28 0 5 9 14

Depth of invasion pT1 29 0 6 12 11 0.09
pT2 19 1 1 4 13
pT3 34 0 9 8 17
pT4 33 0 5 15 13

LN metastasis pNO 44 1 7 14 22 0.84
pNI1 (1-2) 19 0 4 8 7
pN2 (3-6) 26 0 7 8 11
pN3 (= 7) 26 0 3 9 14

Stage I 38 1 6 13 18 0.85
II 26 0 5 10 11
III 51 0 10 16 25




Table 5. Correlation among EZH2, pl6 and Ki-67 expression in gastric

adenocarcinoma
Score of Ki-67 expression (%)
1 2 3 Total p-value
EZH2 Low 16 (1390 23 (20.0) 19 (165) 58 (50.4) 0.005%
High 6 (5.1) 16 (14.0) 35 (30.5) 57 (49.6)
Total 22 (1900 39 (34.0) 54 (47.0) 115 (100)
pl6  Negative 9 (7.8) 16 (13.9) 20 17.4) 45 (39.1) 0.910

Positive 13 (11.3) 23 (20.00 34 (296) 70 (60.9)
Total 22 (19.1) 39 (339 54 (47.0) 115 (100)

* p > 0.05



Table 6. Multivariate analysis of overall survival in gastric adenocarcinoma

Variables HR 95% CI p value
Age (=60 / <60) 0.76 0.37-1.52 0.44
Sex (male / female) 2.06 0.96-4.42 0.06
Tumor size (=5 / <5) 0.83 0.39-1.74 0.61
Location (middle / upper) 1.47 0.44-4.92 0.54
(low / upper) 0.76 0.23-2.49 0.65
(entire / upper) 15.26 3.15-73.87 0.00
Depth of invasion (T2 / pT1) 3.49 0.82-14.86 0.09
(pT3 / pT1) 4.23 0.58-30.81 0.16
(pT4 / pT1) 1791 1.98-162.01 0.01=
Histologic grade (grade 2 / grade 1) 0.18 0.04-0.74 0.02:
(grade 3 / grade 1) 0.09 0.02-0.49 0.01:
Lauren type (diffuse / intestinal) 1.79 0.49-6.50 0.37
(mixed / intestinal) 1.93 0.57-6.48 0.29
LN metastasis (pN1 / pNO) 1.42 0.36-5.56 0.61
(pN2 / pNO) 2.37 0.26-21.38 0.44
(pN3 / pNO) 9.84 0.96-100.92 0.05%
Stage (Stage 2 / Stage 1) 2.15 0.28-16.82 0.46
(Stage 3 / Stage 1) 0.22 0.01-7.22 0.40
EZH2 (High / Low) 1.52 0.68-3.41 0.31
pl6 (negative / positive) 0.47 0.22-0.00 0.04*
Ki-67 (score 2, 3 / score 1) 0.84 0.37-1.90 0.67

HR : Hazard ratio, CI : Confidence interval

* p > 0.05
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Fig. 2. Immunostaining for pl6 shows focal positive in normal gastric mucosa

(right of A) and negative (left of A) or positive (B) in gastric adenocarcinoma.
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Fig. 3. Immunostaining for Ki-67 shows focal positive in normal gastric mucosa

(right of A) and positive (score 3, left of A and B) in gastric adenocarcinoma.
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